ABSTRACT: The present work is concerned with a simple transformation rule in finding out the composite elastic coefficients of a thinly layered laminated medium whose bulk properties are strongly anisotropic with a microelastic bending rigidity. These elastic coefficients which were not known completely for a layered laminated structure, are obtained suitably in terms of initial stress components and Lame's constants xi' ui of initially isotropic solids. The explicit solutions of the dynamical equations for a prestressed thinly layered laminated medium under horizontal compression in a gravity field are derived. The results are discussed specifying the effects of hydrostatic, deviatoric and couple stresses upon the characteristic propagation velocities of shear and compression wave modes.
INTRODUCTION
Biot [1] has indicated that some of the basic properties of anisotropic elastic media are provided by analyzing a laminated medium superposed of thin adhering layers which are alternately hard and soft. He also suggested that an equivalent continuous anisotropic elastic medium can approximately be used to provide useful insight into some of the basic features of the statical or dynamical problem of elasticity. The validity of such an approximation is based upon the fact that rigidity contrast of the layers is not too large, and that the thickness of the layers remains sufficiently small with respect to the wavelength of the displacement field. Such approximation depends also on the type of problem considered and in many cases it requires some additional refinements.
In a classic work on the theory of deformation of anisotropic elastic solids, Biot [2] suggested that a skin effect is associated with anisotropy. He showed that near a free surface or a surface of discontinuity certain components of the stress field vary rapidly from zero to a maximum value within a thin skin. The concentration of stress also occurs where certain stress components are amplified with the skin thickness. In order to make an additional refinement of his theory, Biot [3] has proposed the effect of couple stresses in elasticity and viscoelasticity of an initially stressed anisotropic solids. He showed that this theory is intended to provide an approximate continuous model valid over a wide range for the mechanics of layered laminated media. This theory when applied to a wide variety of geological structures provides remarkably simple and useful results, and hence can be used for a better understanding of the involved physical features.
When a laminated medium of compressible material is replaced by a continuous medium of anisotropic properties, Biot's [1] analysis gives the composite elastic coefficients. This study is found to be somewhat similar to that used by Postma [4] , and also to that considered by Helbig [5] analysis can be used to obtain the composite elastic coefficients.
In some cases, the use of the equivalent anisotropic continuum with elastic coefficients in equations (4.1a)-(4.1e) are not sufficient. So the bending rigidity of the laminations are taken into account by introducing stress couples through equations (4.11)-(4.12) as stated by Biot [3] . The corresponding equilibrium equations are obtained in section 6.
Based upon} the equilibrium equations for the composite elastic material and using an analysis similar to Tolstoy [6] , the velocities of the P and SV wave modes are obtained explicitly.
The effects of couple stresses and initial stresses are found to be large for values approaching the instability value. The effect on the propagation velocity can then be quite large. As for the effects of gravity, these seem to be sensible for a very weak (low rigidity) sediments and for a very low frequency at which buoyancy effects are significant. This point deserves further attention and will be discussed in a subsequent paper.
9.
CONCLUDING REMARKS
Although the present theory is developed in the context of plane strain deformation, it can be extended to three-dimensional problems of transverse isotropic materials with rectangular, triangular and circular plane form. Also, further extension of results is possible for a thermoclastic laminated medium. Such problems will be treated in a subsequent paper.
